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Populations enter the susceptible class at constant rate  . Natural death rate is assumed to be  . The population is assumed to undergo homogeneous mixing. We assume that each infective individual contacts an average number , the vaccine has no effect at all on the immunity of vaccinated individuals. In this paper we consider all parameters are positive.
The differential equations of the model are given by:
III. Stability analysis of DFE:
The model has a disease-free equilibrium (DFE), obtained by setting the right hand sides of (1) to zero, given by
Now linearize the system (1) about the point 0
Which can be written in matrix form as 
The eigenvalues of 
Basic reproductive number:
The basic reproduction number 0 R is "the expected number of secondary cases produced, in a completely susceptible population, by a typical infective individual" [6] . 
is locally asymptotically stable if and only if
Controlling the epidemic:
, there is no epidemic; we can take various steps to control the epidemic.
Step 1:
Suppose 0 R is a function of c . i.e., 
VI. Numerical simulation:
In order to illustrate the various theoretical results, numerical experiments (using Matlab) were carried out to compute the solutions of linear system (5) using the parameter values as follows: 6.1. For step 1: Table 1 : Results for step-1. 
Comment
I is decreasing (Fig 2 (a) ) I is increasing (Fig 2 (b) ) 
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I Is decreasing (Fig 3 (a) ) I is increasing (Fig 3 (b) ) (Fig 4 (a) ) I is increasing (Fig 4 (b) ) 
I Is increasing (Fig 5 (a) ) I is decreasing (Fig 5 (b 
VII.
Discussion:
In the above simulations we consider the initial value of infected individual is 1, i.e., 1 0  I . We see from the Table 1 (Fig 2 (a) (Fig 2 (b) (Fig 3 (a) (Fig 3 (b) ) as   t . from the Table 3 there exist a bifurcation value 0
then the number of infected individuals is decreasing (Fig 4 (a) 
